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Institute Orgenergostroy designed spherical shape shell 
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Crack Formation and Elastic 


Investigations of Deformation, 
Properties of Shell Concrete 


300 - 500 g/m? of shell concrete. Portland cement Mark 500 
was used for these tests. 1 000 kg coment/al” of sand was 
used and the water/cement ratio was 0.24-0.5 (GOST ..3100-51). 
Woven steel mesh was used as & reinforcement. The wires 
were of 0.7, 1.2 and 2.4 mm in diameter and the mesh squares 
8x8nmn. ‘The average strength of the mesh is 

36 ke/mm. Slabs were cast into metal moulds and the con- 


solidation of the concrete was carried out by vibrator I-97 
for a period of 3 to 4 minutes, after which the surface was 


trowelled by cement grout. Some of the tes i 
ed for 8 hours ata temperature of 99 - 60 


limit of elasticity in pending was determined. The test 
sample was loaded by four forces and the experiments were 
i repared rig consisting of a 
i s pieces, with 
g shafts, which transmit the loads. The loading 
rollers connected by 


supportin 
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Investigations of Deformation, Crack Formation and Plastic 


‘properties of Shell Concrete 
, a system of wires and pulleys to the loading arn. Loading 
was carried out by equal steps causing a stress of 
o a total stress of 200 kg/om™ , after 
increased to three fimes its previous 
size. b2ch step was held for 10 minutes when loading and 
15 minutes when unloading. The specimen was examined and 
measurement made of the width of the cracks at each stage 
in the zone between the extreme supports. in accordance 
with the assumption of Professor Nervi’ that concrete 
reinforced with thin steel mesh in @ quantity of 


400/500 g/m? behaves as & homogeneous material, all 


hods of formulae developed for 


calculations were made by met 
jon between the aaflection and 


such materials. The relat 
the load is linear in the first stages of the experiment, 


showing that the material is atill in the elastic regime. 


From the deflection, 
The modulus at certain limiting 8 } 
which confirms that shell-concrete, a8 & ho 


tresses remains constant 
ogeneous 


material, behaves elastically for stresses Ww. 
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Investigatio 
Properties of Shell Concrete 


each 150 kg /om”- Moreover, th 


cases can r é region of 
constant modulus increases as its absolute value 
decreases. ‘The nodulus of elasticity increases as the 
diameter of the reinforcing wire decreases: These 
deductions can aid in the choice of ghell-concrete for 
the building under consideration. Thus, for example, for 

igidity and stability are the criteria, 
a high modulus shell-concrete must be used reinforced 


with thin steel mesh. The relation between the width 
of the crack and the strese is also discussed in detail. 
later new cracks 


Initially, 
appear W -1e the earlier ones do not grow wider. ell- 
concrete is highly stable to crack formafion. The 


allel to each other transversely to the 
ne from. the other equal 


to that between the wires of the mesh. Shell-concrete 
is more eastic than ferro-concrete.- There are 6 figures 


and 2 tables. 
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earth-satellites. As detectors, photon counters were used, 48 


these are more sensitive in the spectral range aS 10 2 than 
vacuum photomultipliers. The sensor unit was. placed on the in- 
strument container which turned automatically towards the sun. 
Special precautions were taken to ensure that no corpuscular 
radiation should interfere with the measurements. In the first 


Launching, 
directed towards the sun; 
shield, and the other had none. In the secon 
counters hag magnetic shields, but the second counter was at an 
angle of 15 towards the sun, recording non-solar ra 
Standard counters of type CBT-% (SBT-9) were used, The charac- 
teristics of the counters are described. The counting rate was 
calculated from the telemetered data. he 2 rockets were 
launched on duly 21, 1959, in the morning and evening respective- 
ly. On that day, the solar activity was intense. Results: 
figure shows the dependence of the counting rate on altitude. 
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Sof 95 im 
2 X-ray flow was recorded from altitudes o 
Sone AE te ane stability of orientation of the container “ee 
neapect to the sun, it was unnecessary to make el seve? a e 
angular dependence of counter ea gaane Fe aacet the 
the ener distribution an em n 

dag ae eeetae the atmosphere were oe a ens 
processing was pased on the expression M,,.) = Bert r 


: 2 
-column of 1 cm 
where Ms nel is the mass of an inclined air-co 


cross-section lying between the apparatus and the sun; Diaye-> x 


vertical colu equal to the atmospheric pressure 
See eee en altitude. and “ z) is determined by the zenith 
angle of the sun 2. A figure shows the Sener Sere e ek 
unde ~ 

funetion of m,.7° Assuming the spectral region un 


j truct the photon~ 
i o be continuous, it is possible to cons 
pore ee curve by means of the counting-rate curves, the mass 
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coefficients of absorption of air, and the spectral-~sensitivity 
curve of the counters. A figure shows the photon-distribution 
curves as a function of wavelength. The energy distribution in 

the morning and evening launchings was found to differ by a face 

tor of 3. It is difficult to ascertain whether this difference 

4s real. The main source for the continuous radiation is elec- X 
tron bremastrahlung in the field of hydrogen and helium ions. 

The obtained electron temperature considerably exceeded the 


value of T,~~1 43x 10° °K obtained in subsequent inveetiga- 


tions by space-ships, A comparison of measurements conducted by 
Friedman (in 1953) during a minimum-period of solar activity 
with the authors! measurements (in December 1960, by space-ship) 
after a maximum-phase showed that the temperature and intensity 
of radiation are greatly dependent on the phase of the sun cycle. 
As the above-described rocket investigations were carried out 
for very low positions of the sun above the horizon (in contra- 
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AUTHORS: Vasiltyev, B. N., Voron'ko, Yus Kay Mandel ‘shtam, S. Le, 
Tindo, I. Pe, and Shurygin, . I. 
TITLE: Preliminary results of a study of solar x-radiation by means 


of rockets and space ships 
PERIODICAL: Akademiya nauk SSSR. Dok lady, v. 140, no. 5, 1961, 19056-1061 


TEXT: By means of two geophysical rockets (July 21, 19595 altitude 
105 aaa second space ship (August 19-20, 1960, altitude of ae 
helion 305 km, aphelior 320 km), and the third space ship Sabot er 172, 
1960, perihelion 160 km, aphelion 249 km), solar radiation in t e a 
spectral range below 10 A was studied. End-sancor phere counters ea 
aluminum coated (2u) mica windows (1.6 mg/em@, d a4 mn) were attache 
outside the apparatus container which left the rocket and turned 5 fae 
automatically to the sun. By means of magnetic systems j the windows o 
counters were shielded from 15-20 kev electrons woich might cause 
bremsstrahlung. At an altitude of 95 km, the counting rete of SRY 
oriented toward the sun increased. This radiation was considered to be 
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an x-radiation. Using data of V. ¥. Mikhnevich et al. (Izv. AN SSSR, 
ser. geofiz., no. 11, 1393 (1957)) results of measurement were extYre- 
polated for the boundary of atmosphere. Radiation fluxes (2-70 2) 


obtained were 7.361074 and 3.2.1074 erg/cm- sec. Qn the second space 
ship, six end-window photon counters with beryllium windows (0.1 ma 
thick, 7 mm in diameter) were used. Counters were: arranged vertical to 
each other. The cvunting rate amounted to some thousand pulses/sec when 
the counters were exposed to solar radiation. On that part of the orbit 
which was in the earth's s»adow it was some ten paises/ses (sosmic back- 
ground), and reached high values only when the orbit approached the 
outer radiation belt. From the results of measurements in the shadow- 
region, the authors concluded that a radiation from the radiation belt 
did not occur below 30-40° north and 20-30 south. A radiation finz of 


7.601074 erg/em*s sec was obtained. On the third space BAAD, two counters 
with mica windows (1.6 mg/em?, d= 4 mm) covered on both sides with 
aluminum foils (5m) were switched in parallel. These two counters were 
oriented toward the sun. Two other counters of the samt type ware 
arranged vertical to the former. Tantalum plates "ere lonated in front 
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nearer internodal | points. Type II centers have a trigonal symmetry and seem 
to consist of Sm?*-0°~ ion pairs. The structure of type III centers is not yet. 
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(Car,—CeF;) crystals. The material was selected for the study because , 
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diameter were used in the experiments. Very broad: peaks characterized 
the electronic spectra of cerofluorite crystals as of the similar nixed 
fluoride crystals. The peaks were unresolved even at T7K. Spiked 
output was obtained on the 410657 A line from the’ cerofiuorite crystal 
activated with 41.0% Nd at a pump energy of 450 J delivered to an 
IFP-800 xenon flash lamp. The cavity was formed by confocal spherical 
‘mirrors with dielectric coating. Width of the emission line waa 
13 em? for an excitation energy nearly equal to the threshold energy. 
Generation characteristics of the crystal were not inferior .to those of , 
the best CaFo=—<Nd3+t crystals, although the cerofluorite’ cryatals used ~— 
were optically heterogeneous. Energy transfer between different optical 
centers of Nd was assumed to be the mechanian of the generation node. 
-|Orig. art. hast: 2 figures. 
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LE: e- Crystals of Sulphate Hemihydrates 
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PERIODICAL: Kristallografiya, 1958, Vol 3, Wr 2, pp (oe n,! 


ABSTRACT: Grystals with the chemical formula “MSO,.7H0, where 
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Growth of Single Crystals of Sulphate Hemihydrates 


between two plastic plates. Relative growth rates were 
found to be Mg sulphate parallel to ¢ 4, perp. to ¢ 1.5; 

zn sulph. par. to c 2.5, perp. toc 1.2; Ni sulph. par. to 
¢ 1.4, perp to ¢ 0.7. Mixed erystals produced from solutions 
containing 50 mol% of the relevant components had the 
compositions 5MgSO, .6NiSO, .7'7H,0 and 52nS80, - OMgSO, . 77H,0. 


In air at room temperature all the erystals effloresced. 
There are 3 figures and 6 references, 4 of which are Soviet 
and 2 German. i 
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